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Abstract of EP0743158 

Injection molding apparatus having a number of side gate 
seals (24) extending outwardly from a heated central nozzle 
(10) to convey melt to cavities spaced around the nozzle. 
Each side gate seal (24) has an inner end seated in a front 
portion (68) of the nozzle and extends outwardly across an 
insulative air space (76) into a radial opening (100) in a cooled 
mold leading to a gate (1 8) to a respective cavity. Each side 
gate seal (24) has a pointed tip (98) in alignment with the gate 
(18) and a cylindrical sealing rim (94) which fits in a matching 
cylindrical portion (104) of the radial opening (100) in the 
mold. This seal around the side gate seal locates the nozzle 
longitudinally while allowing the cylindrical sealing rim (94) to 
slide slightly inwardly and outwardly to allow for thermal 
expansion and contraction of the side gate seal (24). 
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Description 

[0001] This invention relates generally to injection 
molding and more particuiarty to a aide gate injection 
molding apparatus according to the preamble of claim 

1. 

[0002] As seen In the applicant's U.& Patent Number 
4,795,338 which issued January 3. 1989, hot tip gating 
horn a nozzle to a single gate on the longitudinal axis of 
the nozzle Is well known. Edge gating from a nozzle 
through a number of edge gate seals is also well known, 
as seen In U.S. Patent Number 4,981.431 to Schmidt 
which issued January 1, 1991. While these previous 
seals have an outer sealing flange or rim, In order to 
prevent melt leakage it is necessary to provide sealing 
contact between the outer face of the rim and the mold. 
A space Is provided around the circumference of the 
sealing rim to allow for longitudinal thermal expansion 
and contraction of the nozzle. While this Is satisfactory 
for some applications, it has the disadvantage that H is 
difficult to provide the dose tolerances necessary to 
ensure a tight seal between the cuter face of the rim and 
the mold. Also, different operating temperatures for dif- 
ferent applications resits In different thermal expansion 
of the edge gate seals. 

[0003] FromDE 4424863 A1 a side gate hot molding 
means Is known Said means comprises a housing to 
receive a molding center member. The center member 
extends axial fy within the housing and has an axtaily 
extending moid injecting channel. Said melt injection 
channel is connected with a number of radial extending 
side openings to convey melt from the melt injection 
channel to a number of radially extending torpedo-tip 
means. Each tip means has a rear end connected with 
the front end of the respective radiaDy extending side 
openings and a front end having a substantial axtaily 
extending sealing surface adapted to be in pressure 
contact wtih a substantial axlalty extending side surface 
of a tod plata The torpedo-tip further extends rarfialiy 
outwardly with regard to the front end of the torpedo-tip 
means and fs received In a precharnbar of the tod plata 
[0004] It is an objective of the present invention to pro- 
vide a side gate injection molding apparatus as Indi- 
cated above having an improved sealing property. 
[0005] According to the present Invention, this abjec- 
tive is performed by a side gate Injection molding appa- 
ratus as indicated above having the characterizing 
features of claim 1. 

[0008] Hereinafter the present invention is illustrated 
and further explained In detaSs by the preferred embod- 
iments in conjunction with the accompanying drawings. 
In the drawings wherein: 

Figure 1 is a sectional view of a portion of a side 
gated Injection molding system according to one 
embodiment 

Figure 2 Is an Isometric view of one of the side gate 
seals seen In Figure 1, 



Figure 3 is a sectional view dearly showing a seal 
is provided around (he sealing rim of the same side 
gate seal, and 

figure 4 is a sectional view showing assembly of a 
8 side gate seal according to another embodiment 

[0007] Reference is first made to Figure 1 which 
shows a portion of a mulfrcavity side gated injection 
molding system or apparatus In which several steal noz- 

10 zies10aremour4edhcyllrdrk^openlr^12lnamold 
1 4 to convey pressurized melt through a melt passage 
16 to gates 1 8 leading to cavities 20 In the mold. In this 
embodiment several elongated cavities 20 are spaced 
around each nozzle 10 and each gate 16 extends 

is ftmugh a gate insert 22 seated in the mold 14. Each 
gate 18 is afigned with a side gate seal 24 according to 
the Invention as described In more detail below. In this 
embodiment the side gate seal 24 has a threaded inner 
end 26 which Is screwed Into a threaded seat 28 in the 

so nozzle 10. 

[0008] While molds have a wide variety of configura- 
tions, In this (ase a spacer ptaie 30 fenxnirited between 
a cavity plate 32 and a back plate 34 which are secured 
together by screws 88 In a conventional manner. The 

29 spacer plate 30 and cavity plate 32 are precisely aligned 
by dowel pins (not shown). In this arrangement each 
elongated cavity 20 extends partially in the gate insert 
22 and partially in a cavity insert 38 against which the 
gate Insert 22 Is securely mounted. A number of the 

30 cavity inserts 38 are spaced around each nozzle 10 in 
fides 40 in the cavity plate 32. CooDng water Is pumped 
through cooling conduits 42 extending around each cav- 
ity Insert 38 to provide cooling between the heated noz- 
zle 1 0 and the cavities 20. 

3s [ooo9] The nozzles 10 are interconnected by a steel 
meft distribution manifold 44 which extends between the 
spacer plate 30 and the back plate 34 and is secured 
against the rear ends 48 of foe nozzles 10 by screws 48. 
The melt distribution manifold 44 is heated by an into- 

40 gral electrical heating element 50 and an insulative air 
space 52 is provided between ft and the surrounding 
cooled spacer plate 30 and back plate 34. The melt pas- 
sage 18 receives melt from a molding machine (not 
shown) through a central inlet 54 in a locating ring 56 

45 seated In the back plate 84 and branches out In the 
manifold 44 to pass through a meft channel 58 which 
extends longitudinally in each of the nozzles 10. The 
locating ring 56b secured In place by screws 60 which 
extend through an insulation ring 62 formed of a suta- 

50 bis glass-epoxy material into the back plate 34. The 
locating ring 56 has a sprue stem 64 projecting into a 
cylindrical inlet portion 66 of the heated manifold 44 to 
allow for movement of the manifold 44 and the screw 
mounted nozzles 10 during installation and to provide 

58 for thermal expansion and contraction as described 
below. 

[0010] Each nozzle 10 has a front portion 68 with a 
front end 70 and a generally cyCndiical outer surface 72. 
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The nozzle 1 0 has an iimdation and location flange por- 
tion 74 which fits in the cylindrical opening 12 in the 
spacer plale 30. This accurately locates the front por- 
tion 66 of the nozzle 10 centrally between the cavities 
20 and provides an hsulatrve air space 76 between 1tie e 
outer surface 72 of the front portion 68 ol the nozzle 10 
and the surrounding cylindrical Inner surface 78 of the 
central opening 12. The melt channel 58 In the nozzle 
10 has a central portion 60 extending from the rear end 
46 to a number of radial portions 82 which branch out- 
wardly adjacent the front end 70 ol the front portion 68 
of the nozzle 10. The nozzle 10 Is heated by an Integral 
electrical heating element 84 which extends around the 
central portion 80 of the mdt channel 58 and has an 
external terminal 8a A thermocouple element 88 
extends into the nozzle 10 near the front end 70 to mon- 
itor the operating temperature 
[P911] Each side gate seal 24 is screwed into the 
threaded seat 28 In the front portion 68 of the nozzle 10 
and extends outwardly across the insufative air space 
78 around the nozzle 10. It has a hexagonal central por- 
tion 89 to be engaged by a wrench to tighten the aide 
gate seal 24 into place. Trie side gate sea) 24 has a melt 
bore 90 which Is aligned to receive melt from one of the 
radial portions 82 of the melt channel 68 in the nozzle 
10. As seen In Figures 2 and 3, the side gate seal 24 
has an outer end 92 with a cylindrical sealing rim 94 
extending around a oonical central portion 96 with a 
pointed Hp 9a The mold 14 has a radial opening 100 
leading to each gale 18 in which the outer end 92 erf the 
respective side gate seal 24 Is received. The radial 
opening 100 has a surface 102 with an outer cyfindrical 
portion 104 extending concentrically with the gate 18 
and an inner portion 106 extending from the outer cyfin- 
drical portion 104 to the gate 18. Each side gate seal 24 
is mounted with its outer end 92 received In one of the 
ratal openings 100 in the mold 14 with [he cyfindrical 
sealing rim 94 of the side gale seal 24 fitting In the cyfin- 
drical portion 104 of the radial opening 100. While there 
is seaJing contact between the cylindrical sealing rim 94 
and the surrounding cylindrical portion 104 of the radial 
opening 100, there is no contact between the outer face 
108 of the cylindrical sealing rim 94 and the Inner por- 
tion 106 of foe surface 102 of the radial opening 100. 
Thus, the nozzle 10 is located longitudinally with the 
pointed tip 98 of each side gate seal 24 accurately 
aligned with a respective gate 18, but the cyfindrical 
sealing rtm 94 of each side gate seal 24 Is free to siide 
slightly inwardly and outwardly in the surrounding cylin- 
drical portion 104 of the respective radial opening 100 
to aOow for thermal expansion of the side gate seal 24. 
The sealing contact between the cyfindrical sealing rim 
94 and the surrounding cylindrical portion 104 of the 
radial opening 100 also forms a sealed circular space 
110 between the inner portion 106 of the surface 102 of 
the radial opening 100 in the moid 14 and the conical 
central portion 98 of the titer end 92 of th side gate 
seal 24. As seen in Figure 3, the melt bore 90 through 



the side gate seal 24 has a efiagonal portion 112 which 
extends outwardly to convey melt into foe sealed drcu- 
tor space 110. The meft then flows from the sealed dr- 
cular space 1 10 outwardly around the pointed tip 98 of 
the side gate seal 24 and through the aligned gate 18to 
the cavity 20. In this embodiment, the outer end 92 of 
each side gate sea) 24 extends outwardly past the inner 
surface 78 of the central opening 12 In the mold 14 a 
sufficient distance to provide room for the cooling con- 
duits 42 extending between the nozzle 10 and the cavi- 
ties 20. 

[0012] During assembly, in this entailment the noz- 
zles 10 are each attached to the manifold 44 by the 
screws 48. Each nozzle 10 ts mounted with Hs front por- 
tion 68 projecting through foe opening 12 in the mold 
14. The nozzles 10 and attached manifold 44 are 
advanced forwardly to provide room for the side gate 
seals 24 to be easfly screwed into place in the threaded 
seats 28. The manifold 44 and attached nozzles 10 are 
then retracted to the position shown in Figure 1 and a 
gate Insert 22 Is mounted In place on each side gate 
seal 24 by inserting It upwardly and then sliding it radi- 
ally inward over the outer end 92 of foe side gate seal 
24. A gate insert retainer plate 114 is then secured in 
place by screws (not shown). The gate insert retainer 
plate 114 has recesses 116 therein In which the gate 
inserts 22 are received. This holds the gate inserts 22 in 
place which in turn locate the nozzles 10 in the retracted 
assembled position, The recesses 11 6 In the gate Insert 
i^ner pi ate 114 ard the inserts 22 are ^ered to pro- 
vide for easy assemtty and ensure a tight fit Finally, the 
cavity cores 118 with central cooling conduits 120 are 
secured in place extending through a hole 122 In each 
gate insert 22 Into the adjacent cavity insert 38. Of 
couree, the nozzle 10 and 6ide gate seals 24 are remov- 
able for cleaning or replacement by reversing this proce- 
dure 

10013] In use, after Installation in the moid 1 4 as seen 
in Figure 1, electrical power is applied to foe heating 
element 50 in foe manifold 44 and to the heating ele- 
ments 84 in the nozzles 1 0 to heat them to a predeter- 
mined operating temperature. As described above, the 
nozzles 10 are lasted longitudinally by the circumfer- 
ential sealing rims 94 of the side gate seals 24 being 
seated mine radial openings 100 in the gate Inserts 22. 
When the system Is heated up, thermal expansion of 
foe nozzles 10 causes foe floating manifold 44 to move 
sllghtiy rearwardly. This movement Is acco mm o date d by 
foe nozzle stem 64 of foe locating ring 56 sliding inside 
foe heated cylindrical Inlet portion 68 of the manifold 44 
and by foe insulation and location flange portion 74 of 
each nozzle 10 sfiding in the cental opening 12 in the 
spacer plate 30. While a system having a number of 
nozzles 10 is shown, in other embodiments having only 
a single nozzle no melt distribution manifold Is required 
and the rear end of the nozzle retracts and advances 
slightly to provide for thermal expansion and contrac- 
tion. Pressurized melt Is applied from a molding 



15 



20 



23 



30 



35 



40 



46 



SO 



3 



5 



EP074315BB1 



6 



machine (not shown) to the central inlet 54 cl the melt 
passage 16 according to a predetermined cycle. The 
melt flws through the maft distribution manHbU 44, 
nozzles 10, side gate seals 24, and gates 18 No the 
cavities 20. After the cavities 20 are filled and a satiable 
packing and cooling period has expired, the injection 
pressure is released and the melt conveying system is 
decompressed to avoid stringing through the open 
gates 18. The mold 14 ie then opened to eject the 
molded products. After ejection, the mold 14 Is closed 
and the cyde is repealed contiruzousry with a cycle time 
dependent ipon the size of the cavities 20 and the typs 
of material being molded. 

10014] Figure 4 shows a side gate seal 24 according 

to another em bo diment of the invention in which the 

cylindrical sealing rim 94 is made of a different material 

than the rest of the side gate seaJ 24. In this case, the 

cylindrical sealing rim 94 is made of stainless Bteel and 

laser welded In piece on the rest of the side gate seal 24 

which is made of a copper alloy. The combination of the 

stainless steel and copper alloy provides the advantage 

that the high thermal cond activity of the capper aDoy 

improves heat transfer along the conical central portion 

96 to and from the pointed tip 98 during the Injection 

cycle without increasing heat loss to the surrounding 

—,„i,i 
cooteamoKL 

[0015] While the description of the apparatus in which 
the means performing the sealing property are formed 
around cyOrrirical rims 94 of the side gate seals 24 has 
been given with respect to preferred embodiments, it 
win be evident that various other modBkations are pos- 
sftle without departing from the scope of the invention 
as understood by those skilled in the art and as defined 
in the following claims. 

Claims 

1. Side gated Injection molding apparatus having at 
least one heated nozzle (10) located in a mow (14), 
the at least one heated nozzle (10) having a rear 
end (46). a front portion (68) with a front end (70) 
and a generally cylindrical outer surface (72) 
extending through a central opening (12) in the 
mold (14), the central opening (12) in the mold (14) 
having a generalry cylindrical Inner surface (78) with 
an insulative air space (76) provided between the 
outer surface (72) ol the front portion of the at 
least one heated nozzle (10) and the Inner surface 
(78) of the central opening (12) in the mold (14), the 
at least one heated nozzle (10) having a mart chan- 
nel (58) extending therethrough to convey metttofffl 
a plurality of cavities (20) spaced in the mold (14) 
around the central opening (12), the melt channel 
(58) having a central portion (80) extending from 
the rear end (46) of the at least one heated nozzle 
(10) and a plurality of radial portions (82) branching 
outwardly from the central poitton (80) adjacent the 
front end (70) of the front portion (68) of the at least 



one heated nozzle (10), each radial portion (62) of 
the melt channel (&) extending in alignment with a 
respective gate (18) extending In the mold (14) to 
one of the cavities (20), a plurality of spaced side 

8 gate seals (24), each side gate seal (24) having an 
inner end (26), and outer end (92), and a bore (90) 
therebetween, the Inner end (26) being seated In 
the front portion (68) of the at least one heated noz- 
zle (10) with the side gate seal (24) extending radi- 

w airy outoaroly across the insulative air space (76) in 
alignment between a respective radial portion (62) 
of tie melt channel (58) and a respective gate (18) 
to convey melt outwardly from the melt channel (58) 
to the gate (18) toffll the cavity (20), characterized 

is In that 

Ihe outer end (92) of each side gate seal (24) has a 
cylindrical sealing rim (94) extending around a con- 
ical central portion (96) with a pointed tip (98), the 
moid (14) has a radial opening (100) leading to 

20 each gate (18), each radial opening (100) has a 
surface (102) with an outer cyGndrical portion (104) 
extending concentrically with the gate (1 8) and an 
inner portion (106) extending between the outer 
cylindrical portion (104) and the gate (18), Ihe side 

23 gate seals (24 being mounted with the outer end 
(92) of each side gate seal (24) received m a 
respective one of the radial openings (100) with the 
cylindrical seeing rim (94) of the side gate seal (24) 
fitting In (he cylindrical portion (104) of the radial 

so opening (100) whereby sealing contact between 
each sealing rim (94) and the surrounding cylindri- 
cal portion (104) of the radial opening (100) In the 
mold (14) locates the nozzle (10) with the pointed 
tip (98) of each side gate seal (24) accurately 

ss aligned with a respective gate (18) and forms a 
seated circular space (110) between the Inner por- 
tion (1 06) of the surface (102) of Ihe racial opening 
(1 00) and the conical central portion (96) of the side 
gate seal (24), the bore (90) through each side gate 

40 seal having a portion (1 12) extending diagonally to 
convey melt Into the sealed circular space (110), 
from which sealed circular space (110) the mett 
flows outwardly around the pointed tip (88) of the 
side gate seal (24) and through the aligned gate 

45 (18) to the cavity (20). 

PatentansprOche 

1. Sertenangu 3-SprifcgieBapparat mrt zumindest 
so elner behetoen DOse (10), die In einer Form (14) 
angeordnet ist, die zumindest eine beheizte Dose 
(10) west ein rOckw&rtiges Ende (46), em en vorde- 
ren Abschrdtt (68) mft ein em vorderen Ende (70) 
und eine im weserrtfichen zyGndrische AuBenober- 
ss I lathe (72) auf, die slch durch eine zentrale Offnung 
(12) in der Form (14) erstreckt, die zentrale Offnung 
(12) In der Rim (14) weist eine bn weserttDchen 
zyilndrlscha Irmenoberiiache (78) mft InemlsoDer- 
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luftraum (76) auf, der zwircten der AuBenoberf&- 
che (72) des vorderen Abschnitts (68) der 
zumindest einen beheizten DQse (10) und der 
Iraienoberfiache (78) der zentralen Ofmung (12) in 
der Farm (14) vorgesehen 1st, die zumindest elne s 
beheizte DOse (10) weld einen durch ete hindurch- 
gehanden Schmelzetanal (58) auf, urn Schmelze 
zum FQOen einer VWzahJ von Hohlrftuman (20) zu 
befOrdem, die in der Form (14) umdiezentrale Off- 
nung (12) angeordnet Bind, der SchmeJzekanal (58) w 
weist einen zentralen Abschnitt (60) auf, der sfch 
von dam rCckwflrtgen Ende (46) der zumindest 
einen beheizten DOse (10) eratreckt und erne Viel- 
zahJ von radialen Abechnitten (82), cfie eich nach 
auBen von dam zentralen AbschnlfJ (80) verzwel- 15 
gen, benachbart zu dem vorderen Ende (70) des 
voideren Abschnrtts (66) der zumindest einen 
beheizten Duse (10), jeder radial© Abschnitt (82) 
des Schmefzekanate (58) erstreckt sich in Ausrich- 
tung zu elnem jewefligen AnguS (18), der sich In 20 
der Form (14) zu einem der Hohlraume (20) 
erstreckt elne Mehrzahi beabstandater Settenan- 
guBdichtungen (24) aind vorgesehen, wobei jede 
SeltenanguBdlcrrtung (24) ein Inneres Ende (26). 
ein auBeres Ende (92) und dazwiachen eine Boh- & 
rung (90) aufweist, daa innere Ende (26) tst in dem 
vorderen Abschnitt (68) der zumindest einen 
beheizten Dose (10) emgesetzt, wobei sich die Sei- 
lenanguSdichtung (24) radai nash auBen quar zu 
dem teofiertuftraum (76) in Auarichtung zwischen m 
einem jawaflfgen radialen Abschnitt (82) des 
Schmebekanate (58) und einem Jeweiligen AnguB 
(1 8) erstreckt, urn Schmebe nach auSen von dem 
Schmetzekanal (58] zu dem AnguB (18) zu bafor- 
dem, urn den Hohlraum (20) zu ICdlen, & 
dadurch gekennzelchnet daB 
das duBere Ende (92) jeder SeitenanguBdichtung 
(24) eine zyfindrische Dichtkrempe (94) aufweist, 
die sich urn einen ta nfe c hen zentralen Abschnitt 
(96)n^einerSpitze(98)e^et*tdi9Forrn(14) 40 
weist eine radlale Offnung (100) auf, die zu jedem 
AnguB (18) fuhrt, jede racfiale Offnung (100) weist 
eine Oberflfiche (102) mit einem fluBeran zylindri- 
schan Abschnitt (104) auf, der sich tonzentrisch zu 
dem AnguB (18) erstreckt und einen irvteren 45 
Abschnitt (106). der sich zwischen dem Oufleren 
zylindrischen Abschnitt (104) und dem AnguB (16) 
erstreckt, die SertBnanguBdlchtungen (24) aind 
angebracht mit dem ftuBeren Ende (92) jeder Sei- 
terianguBcfichtung (24) aufgenommen in der jewei- so 
ligen radialen Offnung (100) mft der zylindrischen 
Dichtkrempe (94) der SeitenanguBdichtung (24), 
eingepa8t In den zyfindnschen Abschnitt (104) der 
radialen Offnung (100), wodurch ein Oichtkontakt 
zwischen Jeder DIcrttkrempe (94) und dem umge- & 
bend en zylindrischen Abschnttt (104) der radialen 
Offnung (100) in der Form (14) die DOse (10) posJ- 
tionJert mft der Spitz (98) Jeder SeitenanguBdich- 



tung (24) exakt ausgerichtet zum jewefligen AnguB 
(18). und bfldet einen abgedchteten kreisformigen 
Raum (110) zwischen dem Irmeren Abschnitt (106) 
der Oberflache (102) der radialen Offnung (100) 
und dem tanlschen zentralen Abschnitt (96) der 
SeitenguBtfchtung (24), wobei die Bohrung (90) 
durch Jede SeitenanguBdichtung einen Abschnitt 
(1 12) aufweist, der diagonal vertfiuft, urn Schmahe 
in den abgecfichteien kreisformigen Raum (1 10) zu 
bafordem, von dem abgedfehteten kreisformigen 
Raum (110) ffieBt Schmelze nach auBen urn cfie 
Spitze (98) der SeitenanguBdichtung (24) herum 
und durch den auagerichteten AnguB (18) zum 
Hohlraum (20). 

Revsndlcatlons 

1. D'sposrffde mouJage par injection & entree latarale 
oomportant au moins una busa chauffee (10) pla- 
ce* dans un moule (14), la au moins une buse 
chauffee (10) compcrtant una extremrtt airfare 
(46), unepartie8vant(68)avecune extremite avant 
(70) el une surface exterieure de maniere generate 
cyflndrique (72) s'dtendant au travers cfuna ouver- 
ture centrale (12) srtuee dans le moule (1 4), I'ouver- 
ture centrale sftuea dans (e mome (14) ayant una 
eurface interieure de maniere generate cylindrique 
(78) compcrtant un espace (fair isofent (76) situe 
entre (a eurface exterieure (72) de la parte avant 
(68) de la au moins una buse chauffee (10) et la 
surface interieure (78) da rouverture centrale (12) 
situee dans le moule (14), la au moins une buse 
chauffee (10) compcrtant un canal pour materiau 
en fusion (58) s'etendant au travers de cefle-ci afin 
de transporter un materiau en fusion et de rempfir 
unepfuTaTrtedecavftes (20) repartesdans le moule 
(14) autour de rouverture centrale (12), le canal 
pcur materfau en fusion (58) compcrtant une parte 
centrale (80) qui e'eiend & parb'r de rextremrte 
arri&re (46) de la au moins une buse chauffee (10) 
et une pfuraiite de parlies racfiaJes (82) en bifur- 
quant vers I'exteneur a partir de la parte centrale 
(80) pres de I'extremfre avant (70) de la parte avant 
(68) de la au moins une buse chauffee (1 0), chaque 
parte radlale (82) du canal pour materiau en fusion 
(58) s'etendant en aSgnement avec una entree res- 
pective (18) s'etendant dans le moule (14) jusqu'a, 
l"une des cevfles (20). une pluraUte de lofrrts 
(fentree lateraie espaces (24), chaque joint 
(fentree lateraie (24) comportant une extremfti 
interieure (26), une extremrte exterieure (92). et un 
alesage (90) situe entre ceHes-c, rextrerrrte rnte- 
rleure (26) etant en appuJ dans la parte avant (68) 
de la au moina une buse chauffee (10), le joint 
tfentree lateraie (24) s'etendant radlalement vers 
I'exteneur cur respace (fair isoiant (76) en aligne- 
ment entre une parte radiaJa respective (82) du 
canal pour material] en fusion (58) et una entree 
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respective (18) afin de transporter un matfiriau en 
fusion vers rextgrieur ft partir du canal pour mate- 
rtau en fusion (58) Jusqu'a Pentree (18) et de rempllr 
bcavH6(20), 

caractfirisA en ce que 5 
rextr&nite exteneure (92) do chaque joint d'entrfte 
laterale (24) comporte un rebord d'6tanch6it6 cylin- 
drfque (94) qui s'etend autour cfune partie oentrale 
ccntque (96) ccrnportant une extn§mit6 en point© 
(®), le moute (14) comporte une ouverture redlale 10 
(100) menant a chaque entrte (18), chaque ouver- 
ture radlaie (100) a une surface (102) qui comporte 
une partie erterieure cyfindrique (104) s'&endant 
de manifcre concentrique ft I'entrte (18) et une par- 
tis Inttrfeure (108) s'etandant antra la partie exte- 1$ 
rieure cyllndrique (104) et I'enWe (18), lea joints 
cTentrto laterale (24) Giant montes sur rextrimite 
exi&ieure (92) de chaque join! cTentrfte laterale 
(24) recu dans une ouverture respective des cuver- 
tures radiales (100), te rebord tf6tanch6Jte cyflndrt- 20 
que (94) du joint cTentrfte laterale (24) 6tant ajuste 
dans la partie cyllndrique (104) de rouverture 
radiale (100), ce qui procure un contact cffttan- 
cheitt entre chaque rebord d'etancheM (94) et la 
partie cyfindrique (104) de I'ouverture raddle (100) & 
dans le moule (14), posrtionne la buse (10) compcr- 
tarrt i'extrernjte en pdrrte (98) de chaque joint 
d'entree Iat6rale (24) en alignement pr&fe avec 
une entree respective (1B) et forme un espace cir- 
eukire&tanche(1 10) entre la parte interieure(106) 
de ta surface (102) de I'ouverture radiate (100) el la 
partie oentrale cordque (98) du joint cTentrfe late- 
rale (24), ratesage (90) qui passe au travers de 
chaque joint d'entree laterale (24) cornportant une 
partie (1 12) qui s'&end en diagonals afin de trans- ss 
porter le materiau en fusion ft rintfirteur de respace 
circulate Blanche (110), espace citulaire 6tartche 
(110) ft partir duquel te materiau en fusion s'&oule 
vers Pextarieur autour de rextrtrnfte en polrrte (98) 
du joint d'entrfte laterale (24) et au travers de 40 
ferrtree allgrtee (18) Jusqi/a la cavftft (20). 
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